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GAPsGAPs Systems Approach Systems Approach 
Moving from Awareness to ActionMoving from Awareness to Action

Brief overview of Brief overview of GAPsGAPs & & GHPsGHPs
A few A few GAPsGAPs examplesexamples

Recent Outbreaks Have Caused Recent Outbreaks Have Caused 
Major Changes in Attitudes and Major Changes in Attitudes and 

Approaches to the Safety of Approaches to the Safety of 
Fresh ProduceFresh Produce

GGood ood AAgricultural gricultural PPracticeracticess
A Baseline Prerequisite for Food Safety A Baseline Prerequisite for Food Safety 

OnOn--farm and Beyondfarm and Beyond

19961996 19981998 20002000

Good Agricultural PracticesGood Agricultural Practices
Focus on Prevention Focus on Prevention 

and Redundant Reductionsand Redundant Reductions

FDA, 1998 guidance documentFDA, 1998 guidance document
““Guide to Minimize Microbial Food Safety    Guide to Minimize Microbial Food Safety    
Hazards for Fresh Fruits and VegetablesHazards for Fresh Fruits and Vegetables””

Not a regulation Not a regulation -- guidelines onlyguidelines only
Has become a Has become a ““de factode facto”” standardstandard
Buyers are the enforcement branchBuyers are the enforcement branch
Evolving to CommodityEvolving to Commodity--specificspecific

GAPsGAPs and and GHPsGHPs ARE HACCPARE HACCP--basedbased

Systematic and Comprehensive AnalysisSystematic and Comprehensive Analysis
Hazard Identification & AnalysisHazard Identification & Analysis
Written Procedures and ProgramsWritten Procedures and Programs
Written ResponsibilitiesWritten Responsibilities
Training Training –– Awareness and ProcessAwareness and Process
VerificationVerification
Corrective Action & ReCorrective Action & Re--evaluationevaluation
Documentation & RecordDocumentation & Record--KeepingKeeping
Positive Lot Positive Lot TracebackTraceback SystemSystem

EuroEuro--Retailer Produce Working Group (EUREP)Retailer Produce Working Group (EUREP)
Develop widely accepted standards and procedures Develop widely accepted standards and procedures 
Harmonize global certification & Audit standardsHarmonize global certification & Audit standards
Strongest focus on pesticide use and residuesStrongest focus on pesticide use and residues

http://www.eurep.org

EUREPGAP: GLOBAL PARTNERSHIP EUREPGAP: GLOBAL PARTNERSHIP 
FOR SAFE AND SUSTAINABLE AGRICULTURE FOR SAFE AND SUSTAINABLE AGRICULTURE 



Section 1. Section 1. TraceabilityTraceability
Section 2. Section 2. Record Keeping & Internal SelfRecord Keeping & Internal Self--InspectionInspection
Section 3. Section 3. Varieties & RootstocksVarieties & Rootstocks
Section 4. Section 4. Site History & ManagementSite History & Management
Section 5. Section 5. Soil & Substrate ManagementSoil & Substrate Management
Section 6. Section 6. Fertilizer UseFertilizer Use
Section 7.  Section 7.  Irrigation/ Irrigation/ FertigationFertigation
Section 8.   Section 8.   Crop ProtectionCrop Protection
Section 9.   Section 9.   HarvestingHarvesting
Section 10. Section 10. Produce HandlingProduce Handling
Section 11. Section 11. Waste & Pollution Management, Recycling & ReWaste & Pollution Management, Recycling & Re--UseUse
Section 12. Section 12. Worker Health, Safety & WelfareWorker Health, Safety & Welfare
Section 13. Section 13. Environmental IssuesEnvironmental Issues
Section 14. Section 14. Complaint FormComplaint Form

EUREPGAP: Audit Component Profile EUREPGAP: Audit Component Profile 

WHY WHY GAPsGAPs??

The Consequences of InactionThe Consequences of Inaction

Market price took several months to recoverMarket price took several months to recover
Current litigation settlements > $50 millionCurrent litigation settlements > $50 million
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Taking Systems Approach To Taking Systems Approach To GAPsGAPs
•• PrerequisitesPrerequisites

•• GAPsGAPs and and GHPsGHPs
•• GMPsGMPs
•• SSOPsSSOPs

•• Preliminary steps Preliminary steps 
•• Team and CoordinatorTeam and Coordinator
•• Describe product and distribution, intended useDescribe product and distribution, intended use
•• Diagrams and flow diagramDiagrams and flow diagram

•• Hazard analysis (HA)Hazard analysis (HA)
•• Prevention points Prevention points 
•• Risk analysisRisk analysis
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GAPsGAPs Programs Programs 
Should Not Be PassiveShould Not Be Passive

•• Determine Determine whatwhat couldcould havehave happenedhappened;;
•• ImplementImplement proceduresprocedures toto determine determine 

whenwhen thethe processprocess isis out of control;out of control;
•• ImplementImplement control control measuresmeasures toto correctcorrect

thethe problemproblem;;
•• VerifyVerify;;
•• Record Record allall actionsactions thatthat havehave beenbeen donedone

Develop a system that can:Develop a system that can:
ProductionProduction HarvestHarvest TransportTransport

TransportTransport

Pack /Pack /
ProcessProcess

StorageStorageDistributionDistribution

ConsumerConsumer

The Starting Point for all The Starting Point for all GAPsGAPs and and BMPsBMPs
is a System Process Flowis a System Process Flow

Custom Field
Pack



There are Multiple Nodes of RiskThere are Multiple Nodes of Risk
throughout the Chainthroughout the Chain

Describe your operation in detailDescribe your operation in detail
All site characteristicsAll site characteristics
All inputsAll inputs
All transfersAll transfers
All seasonal influencesAll seasonal influences

WaterWater
•• SurfaceSurface

••GroundGround--WellWell
•• ReclaimedReclaimed

••OtherOther

FieldField
•• OwnedOwned
•• LeasedLeased PrePre--IrrigateIrrigate PlantPlant IrrigateIrrigate

Pest ManagementPest Management
Weed ManagementWeed Management

Fertility ManagementFertility Management

PreharvestPreharvest
ManagementManagement

Harvest
• Field pack
•Shed pack

StorageStorage

ShippingShipping

Retail DistributionRetail Distribution Packing Shed
•Dry dump

•Dump tank and flume

Postharvest Postharvest 
PrePre--coolingcooling

PostharvestPostharvest
Waxes/OilsWaxes/Oils

PostharvestPostharvest
CoolingCoolingStorageStorage

PackPack

SortSort
GradeGrade

ShipShip

PackPack

Distribution CenterDistribution Center

RetailRetail

AmendmentsAmendments
•• ManureManure
••CompostCompost
••BiosolidsBiosolids

•• OtherOther

WaterWater

FreshFresh--cut cut 
ProcessingProcessing

ReRe--packpack

FoodserviceFoodservice

WaterWater

CONSUMERCONSUMER

CUSTOMERCUSTOMER

WaterWater

Prevention of contamination Prevention of contamination 
at all nodes is key to at all nodes is key to 

minimizing  riskminimizing  risk

Implementing GAPsImplementing GAPs
Step 1: Construct a SelfStep 1: Construct a Self--Audit of Potential HazardsAudit of Potential Hazards

Site selectionSite selection
Animal influencesAnimal influences
Fertility inputsFertility inputs
Water inputsWater inputs
IrrigationIrrigation
Foliar spraysFoliar sprays
HarvestHarvest
Human influencesHuman influences
Worker hygieneWorker hygiene
Postharvest water and handlingPostharvest water and handling
Sanitation Sanitation –– field and equipmentfield and equipment

Oso Ranch1
Block 2
Baby      
Spinach

Packing

Pest 
Control

Irrigation

Land
Prep 

Record Keeping is Essential !Record Keeping is Essential !

If you didnIf you didn’’t write it downt write it down……

Record Keeping is Essential !Record Keeping is Essential !

It didnIt didn’’t happent happen

Harmonized Audits within BRC Global StandardsHarmonized Audits within BRC Global Standards
(British Retail Consortium)(British Retail Consortium)

Jalapeño

Cilantro A

Cilantro B

Green
Onion A

Green 
Onion B

Green 
Onion C

Roma 
A

Roma 
B

Cooler
Shipper

Dry 
packaging

Cooler/Shipper 
Processor

Consolidator
Repacker

Packer
Shipper

Onion
A&B

Packer 
Shipper

Ingredient
Supplier
• Spices

• Lime Juice

Fresh Salsa
Processor

Foodservice
Distributor

Consumer
Distribution

Independent
Outlets

Specialty Chain
Foodservice DC

Chain 
Retail DC

Retail 
Deli’s

Restaurant
PRIMARY SUPPLIERS

SECONDARY  SUPPLIERS

Regional Distribution



Positive Lot Identification, Tracking, Positive Lot Identification, Tracking, 
TracebackTraceback, and Trace Forward, and Trace Forward

Minimum: One step back Minimum: One step back ------ One step forwardOne step forward

RFID Tracking Throughout the Handling System RFID Tracking Throughout the Handling System Commercial RFIDCommercial RFID--based Tracking and Documentation Systemsbased Tracking and Documentation Systems
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Critical Control PointCritical Control Point
•• A point, step or procedure at which control A point, step or procedure at which control 

can be applied and is essential to prevent can be applied and is essential to prevent 
or eliminate a foodor eliminate a food--safety hazard or reduce safety hazard or reduce 
it to an acceptable levelit to an acceptable level

Critical LimitCritical Limit
•• A maximum and/or minimum value to which A maximum and/or minimum value to which 

a biological, chemical or physical a biological, chemical or physical 
parameter must be controlled at a CCP to parameter must be controlled at a CCP to 
prevent, eliminate or reduce to an prevent, eliminate or reduce to an 
acceptable level the occurrence of a foodacceptable level the occurrence of a food--
safety hazardsafety hazard

Commodity Specific Guidance Commodity Specific Guidance 
Is being Revised by Industry AssociationsIs being Revised by Industry Associations

Next in lineNext in line……....
Fresh Market TomatoesFresh Market Tomatoes
Green Onions and HerbsGreen Onions and Herbs

2005

2006

Currently in Revision to Incorporate More Specific Currently in Revision to Incorporate More Specific ““MetricsMetrics””

Specific and Uniform Action Path Specific and Uniform Action Path 
is Being Debatedis Being Debated



Can we always predict site risks during an inspection?Can we always predict site risks during an inspection?
History of Adjacent Land UseHistory of Adjacent Land Use

•• Identify hazards that may increase the risk Identify hazards that may increase the risk 
of contamination of fresh produce with of contamination of fresh produce with 
pathogenic bacteria or toxic substances pathogenic bacteria or toxic substances 

•• Contamination can be spread by water or Contamination can be spread by water or 
wind, insects, animals, workers, vehicles, wind, insects, animals, workers, vehicles, 
or equipmentor equipment

Site Selection: Risk ExposureSite Selection: Risk Exposure Land History ConcernsLand History Concerns
•• Soil may be contaminated from prior useSoil may be contaminated from prior use

•• Identify possible sources of contaminationIdentify possible sources of contamination

–– MicrobialMicrobial

–– ChemicalChemical

BiosolidBiosolid spreading spreading 

Storm flooding of sewage Storm flooding of sewage 

Land History ConcernsLand History Concerns
•• Animal feedingAnimal feeding
•• Domestic animal Domestic animal 

productionproduction
•• Garbage or toxic waste Garbage or toxic waste 

disposal sitedisposal site
•• Sanitary waste Sanitary waste 

management sitemanagement site
•• Mining activities, oil or Mining activities, oil or 

gas extractiongas extraction

•• Disposal of incinerated Disposal of incinerated 
material, industrial waste material, industrial waste 
or mineral residuesor mineral residues

•• Farm animals nearby or Farm animals nearby or 
on adjacent landon adjacent land

•• History of floodingHistory of flooding
•• Treated in an Treated in an 

uncontrolled manner with uncontrolled manner with 
organic or inorganic organic or inorganic 
fertilizers and/or fertilizers and/or 
pesticidespesticides

Potential for ContaminationPotential for Contamination
Outbreak Investigation Outbreak Investigation 
Farm diagram & layoutFarm diagram & layout

Proper Proper GAPsGAPs
planning should have planning should have 
captured the hazardcaptured the hazard



Water flowWater flowWater flowWater flow

Irrigation Irrigation 
&&

Foliar SpraysFoliar Sprays
Packing Packing 

ShedShed

E. coliE. coli O157:H7 On Fresh Shredded CabbageO157:H7 On Fresh Shredded Cabbage
consecutive years of outbreaksconsecutive years of outbreaks

Adjacent Land Use Concern?Adjacent Land Use Concern?

Fresh Fresh 
spinachspinach

March 2007: The messages are not getting through?March 2007: The messages are not getting through?

Water: The Critical Control Point?Water: The Critical Control Point?

Wherever water comes into direct contact withWherever water comes into direct contact with
fresh produce, its quality may directly determinefresh produce, its quality may directly determine
the potential for pathogen contamination and the potential for pathogen contamination and 
its persistence.its persistence.

Diverse Water Sources are UsedDiverse Water Sources are Used
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Water Quality NeedsWater Quality Needs

•• Vary with useVary with use

•• Degree of contact with the edible Degree of contact with the edible 
portion of the cropportion of the crop

•• Crop characteristics and growth habitCrop characteristics and growth habit

•• Time until harvestTime until harvest

Overhead irrigationOverhead irrigation Drip irrigationDrip irrigation

Flood irrigationFlood irrigation

2006 2006 E.coliE.coli O157O157--LettuceLettuce
•• Shredded Lettuce supplied to Taco outletShredded Lettuce supplied to Taco outlet
•• Dairy wastewater applied to silage cropDairy wastewater applied to silage crop
•• Outbreak Outbreak E. coliE. coli genetic match found on nearby genetic match found on nearby 

Farm  Farm  –– water conveyance connectionwater conveyance connection

Water Quality for Processing Must be of Highest QualityWater Quality for Processing Must be of Highest Quality



Can we at least fix the noCan we at least fix the no--brainers?brainers? Survival of Fecal Pathogens Survival of Fecal Pathogens 
in Waterin Water

PathogenPathogen

GiardiaGiardia

CryptosporidiumCryptosporidium

SalmonellaSalmonella

CampylobacterCampylobacter

YersiniaYersinia

E. coli O157:H7E. coli O157:H7

FrozenFrozen

< 1day< 1day

> 1 year> 1 year

> 6 mo> 6 mo

22--8 weeks8 weeks

> 1 year> 1 year

> 6 mo> 6 mo

Cold (5C)Cold (5C)

2 mo2 mo

> 1 year> 1 year

> 9 mo> 9 mo

< 2 wk< 2 wk

> 1 year> 1 year

> 9 mo> 9 mo

Warm (30C)Warm (30C)

< 3 wk< 3 wk

< 3 mo< 3 mo

> 6 mo> 6 mo

< 1 wk< 1 wk

< 2 wk< 2 wk

< 3 mo< 3 mo

Options to Remove PersistentOptions to Remove Persistent
E. coliE. coli in Reservoirs in Reservoirs Potential Control Actions:Potential Control Actions:

Preharvest Water ChlorinationPreharvest Water Chlorination

Not a Legal or Smart Set-up

Calcium hypochlorite is delivered Calcium hypochlorite is delivered 
by Controlled Erosionby Controlled Erosion HyperchlorinationHyperchlorination of Surface Water of Surface Water 

May Increase Formation of May Increase Formation of 
Undesirable Disinfection ByUndesirable Disinfection By--ProductsProducts

TrihalomethanesTrihalomethanes
chloroform, chloroform, bromodichloromethanebromodichloromethane
Known or suspected cancer inducersKnown or suspected cancer inducers

Ozone   <   Chlorine Dioxide   <    ChlorineOzone   <   Chlorine Dioxide   <    Chlorine
S. Richardson, EPAS. Richardson, EPA



Understanding Soil SurvivalUnderstanding Soil Survival
is Critical to Setting Practical is Critical to Setting Practical 

Preharvest Limits Preharvest Limits 

Low Microbial Competition High Microbial Competition

Manure amended soils

Jiang et al. Jiang et al. AEM AEM 2002:26052002:2605--26092609

Expectations for Survival Expectations for Survival 
SalmonellaSalmonella

PasturePasture
91 to 231 days91 to 231 days

FecesFeces of carrier of carrier 
cows cows -- 159 days159 days

SlurrySlurry
10 10 ooCC 132 days132 days
20 20 ooCC 57 days57 days
30 30 ooCC 13 days13 days

Surface or Surface or 
incorporated incorporated ––
300 days300 days
or longer?or longer?

OtherOtherManureManureSoilSoil

OtherOtherManureManureSoil Soil 
Water: 222 to 257 daysWater: 222 to 257 days
E. coliE. coli O157:H7 found to O157:H7 found to 
persist for persist for 120 days in 120 days in 
water trough sedimentswater trough sediments

Feed: Feed: E. coliE. coli O157:H7 has O157:H7 has 
been shown to proliferate been shown to proliferate 
in moist feedsin moist feeds

5 5 ooCC -- 70 days70 days
22 22 ooCC -- 56 days 56 days 
37 37 ooCC -- 49 days49 days

Slurry:Slurry:
21 to > 70 days21 to > 70 days

Feces: > 90 daysFeces: > 90 days

50 to 150 50 to 150 
days days 
(or more)(or more)

Expectations for Survival Expectations for Survival 
E. coliE. coli O157:H7O157:H7

2004 Survival of Presumptive 2004 Survival of Presumptive E. coliE. coli in Soilin Soil
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Less than 10 per gram 



Pathogen death is accelerated byPathogen death is accelerated by
1.1. Microbial competitionMicrobial competition
2.2. Incorporation into soilIncorporation into soil
3.3. Higher temperature Higher temperature 

78 > 65 > 50 > 42 78 > 65 > 50 > 42 ooFF
4.4. WideWide--fluctuating fluctuating matricmatric potential potential 

In soil In soil 
#1 #1 Food Safety Must be PlannedFood Safety Must be Planned

From Seeding to EatingFrom Seeding to Eating

Take home messages !!Take home messages !!

#2 Details Make the Difference#2 Details Make the Difference

#3        #3        Food Safety SolutionsFood Safety Solutions
DonDon’’t Have to be t Have to be 

Complex or ExpensiveComplex or Expensive

DonDon’’t be intimidated into inaction!!t be intimidated into inaction!!
DonDon’’t get so lost in the activityt get so lost in the activity

that you forget to use the informationthat you forget to use the information

Outbreaks and Corrective Responses Outbreaks and Corrective Responses 
have Serious Ripple Effectshave Serious Ripple Effects


